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(54) WAVELET CODER. ITS METHOD. DECODER AND ITS METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To avoid problems caused 
by overlapping by decreasing the capacity of a memory, 
realizing high compression efficiency, and dividing an 
image into tiles, without overlapping in the case of 
executing high efficiency compression through wavelet 
conversion. 

SOLUTION: This coder has a tile division section 1 that 
divides a received image 100 into plural tiles, a wavelet 
conversion section 2 that applies wavelet conversion to 
each tile picture division, a conversion coefficient 
scanning section 3 that scans a wavelet conversion 
coefficient, a quantization section 4 that quantizes the 
coefficient after scanning and an entropy coding section 
5. that applies entropy coding the quantization 
coefficient to output a coded bit stream. The wavelet 
conversion section 2 has a function of applying 
symmetrical extension to pixels inside each tile and a 
convolution arithmetic operation to them within a range 
where filtering reaches in the outside of each tile. 
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^#e>*^fcfi^^b^a|!a^fflfi^^^bt-*^®i:. 
i£x^-V'->y^a)«»*'i7x-':;L/^ Ka«»-r^^ 

S**LTt^^C^*4#«i:-r^S«3l9t^aa)';?x- 
[if^^l 2] JiIS'^x-:?U-/ haSfr^^^Stt. flJ 

^■ri>li^^9l51ca>'^x-::f U-:; h^^^Mo 
[|S««i 3] JiiaOx-:;u-:/ hia^Eft^Sli. 

i:-ri)!i5^^9lsa<;)'^x-":^U*:; hS-^^Mo 

^ftic^fct-r-sff-^^be^y h;^ hy-A*Nt». a^*g6*i 

[iS^^l 8] ±IB'^7x-::fu*> hi£^g^^Stt. E 
SIS:^S*ffltV aicSoiS'&lctt. nSP«»offi}fA 

^mLxi^^zt^^mtr^m^Rmsumo'ifji-':^ 
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So 

o ^ScJf A cfc l:^i^^/1IS^-r ^ ^ ^ 
I*. j:ie^t>r;KDniiif3o«a»A(wcfc^«^3ii^;liff 

•r-i>XSi:$:^ri)Ci:^*#fifc^r^Ox-:?U^:/ h« 

[ff*3g2 3] A:tall«*^ -<;Hw^#JLT ^-f;uS 

jita-t^x-T^ury ha£«fcj*js-r-5';?x-:/U'> kj^ie 

±l5^-<;n^^O'f7x— h^»«a* 

So 

^^^bf'^ hX h U-A^A^LT. nxuxa-^CDit 
^l::tt7^l^ffi?§Og^ii<^;1l§:i^cfcy^x-::fU-> hfa£ 



XI*^-r;U^SUa>SS«ai:iOfiI$ftAL 
/cg^32i^>1IS:icj:^'>x-::7 .L/»> hi£S»^^«ffli^ 

^^b/m-^sSo 

[0001] 

<D't7x-:/U-> h?5F^1bSS&^;*a3fei;(::«-^SB& 
U*;/ h«F-^^bSS&i;:;&Jfe3£i;i:itg-^Sa31i;:^jil^li 

■r^o 

[0 0 0 2] 

I SO iSf&Wi^itWM ' International Organization 
for Standardization) ^XM^itt*ltz J PEG 
(Joint Photographic Coding Experts Group) ^j'^t^ 
fc-So ZOJ PEG^j^tit. OCT (Siltk=3-9-'f>^ 
t6 : Discrete Cosine Transform) Sffit^T^ICfJihiii 

^S^^^bfv ha*'><f<-r^<b:. DCT!^^<o:?P 

-So 

[0 0 0 3] ZtL^fiSljlw. :^ifilC^3LNTtt. 

• ;u^^«l^^t)-yr/c:7-<;u^i|::<fcoT«ao^« 

ic^'Sju. -?-*te»(D«j^srw»#^b*fT5:&3«<DW3£*< 

[0 0 0 4] -KSE. m^^X^;U*>^-\t>tf7^:tA-e^ 
CDSa-ei*. EJg^-^<bl3 J PEG:^iC-\t>MPEG (Mo 
ving Picture image coding Experts Group) ^j^^ S> 
-5l^lil^t:>f*>^D V (Digital Video) ^^^Sfflt"^ 

t<o/)<*<, c*tt><D£JS»'^ib:»^(*i^-r:h-ti^«^ 
»-^^b;5^a)S(i^[RiJiofcA(7>«t^ii. 

tfaA/^3tTt>*tTt^-&o «Se. J PEGCDSfe^irta^ 

i,*mft(D»ihiiiaiS:^*:*r*^ LT»B!t**tri^^jp 

E62000 ( J P E G <t 1^ Cffl^T'fc^ ISO/lEC/JTCl SC29/ 
W61 o-Cf^m^J) d^DtxTI*. ®«E«gOS*-efc 
-&^«^5ti:LT. BEffO J PEGa)DCT|cftt)y. 

i>o 

[O O 0 5] 
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^mti^WtL. m^X^;u^>^. 

— ^^'^ l>t5^*4PDA (Personal Digital Assistant) 

[0 0 0 6] c*L*fl?a-r^fcift>ic. saaone^cifc 

^bi:li. A:tiiii®im3aficD^-r;uiz»fi|L. #^-f 
[0007] tCL^v. c:(7)^^;u^— ::^^cD't7x— 

-/N--^':/3^*i±r'^x-33^u-^ h^^itimr:itt^ 

[o o o 8] ±.ia<DPp1fi^i::«^r«:*ttfc 
toT'feoT. Ox— h^^r*;Bti^E^S*^T5 

•^^b^^rapgic, /<-^*v::^«lL<D^^;^r• 
SLli^cfca<?»t7x-:?U':/ h»^^bsaat;:&afea£t/ 
i=a^S£a&T/:^sfesstt-r c i: * e m t -r 

[O O O 9] 

L. S^^b^a^x>Kne-«^-^^bLTft-^1be*:/ h 

[0 0 10] ^fi. ^^e^lc-K^'^x-^u*:; ha-^g 
^^a3LTx>hne-«-^U. »t»*tf=S^<b«a*i£ 
^acoiiiSiziML. i£x^^->^^a>«aS'^7x— 
;Hii«i*^«LT«*lfi«ifeai*il«*tt-rS cfc 3 1:: L. 
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:^U*:/ h^S^SaSf^roi: LT:i:<^ii^V'/1^m'r-5)- 
[0 0 1 1] cztr. ^-fyu^fij?^©!*. 

li, #^-<;Hi«S(:::7K¥ •Slt:^lRia)';7x— i^U-:; h 
y ^ ju^iz^^y ^ 'J ></(09lkm^mLX. Ox — 

x-^U'> h3ssi«ass^ibLTa^F^b«a*iii:ta 
L. x>hpe-»^^b¥Stt. *^^b«a*eiiitfRr 

n^i^^it^&'^nt^^^it^SL^mi^x. ^nm^Km 

X— u*:/ hSS^^Stt. Ox— :^U':; h ■ y^ji^^fj^ 
^^j\^^wz\t^ih^mmm^\zt^Lx\t. ^^ji^p^^ 
omm^ti^&^Lx^^L. y^ju^iz^^SL^i^^ 

[0O1 2] mm<D^Ji—y\yv hm.^(Dts\z 
it. x> hP tr-a-^^sii^-^^be':/ hx hu-A^ 

itmi'itt^omi^^mK m.Tit9k&^mm%mzm 

«aic^UT. 7K^-SlS*iail:::7-r;u5"J>^*fT 
tV '$'-r;uil«l::S«-r^o Ox— ::f U-;; hffiS 

;u^T?:7-f ;u^A<ii^iti^^J|t^-eOx 
-:?U'y h^^^a^>tt«il£?IU-cM3tL. ^^j^^m 

my >f ;bMi^ai ^^«a>SESi«ai: lt o it s»a 

[0 0 13] 

:?U'v h^^^b^a5ii;:?^^afei;ica-^gajfci/^i£<o 
[0O1 4] ^^m<D^i (ommoi^mttji^miSio^ 

;l.^-X^0x-3^U^:; h^^-^^b3Sa*ia i (c^-fo 
comi xMOx — h 

«F-^^bSaii. A:ftlii«i oo^mmmco^-CMzi^m 
-r^^-r;u^#iWi 'S-^'f ;uiii«SicOx-:^U'v 
h^S^SJ6-rOx-::?u*:; h^8^SP2^. Ox— :/U'v 

hiE8i«a*x^A'-><f^-&i5»^ax:^A'-><fSi5 
x^-v^v^^o^^a^a^^b-r-ss^^bSPA 

Sq^1b^a*x> hDe-^^^^bLTfi^-^^bf^y h 

X h u -A* ai^-r h p e-?5F#^bSP st^mL 
xmfntstixi^io Ox— Ksiftai2tt. asi-r 

[0 0 15] 1 d^r^-f x^Ox— u 
»y h^^-^^bSai::fct^T. A:tiil«i ooli. ^-T^-f 
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ti. '^(omm±mt*ifz'^:j^-yiyv hs««ai 02 

h ^ gi « » * X ^ -V - > ^ -r -5 1 <7) i: -r ^ o 
[0 0 16] x^-v-^^^oEs^^ai 0 31*. 

loo 1 7] Q = x/A • • - (SCI ) 

liS^ib ^ 7. M fc ^ o 
[0 0 18] J:l5;^*^S^1b^lCcfeoT#t)*tfc«T' 
^b» 4 AN <Dfi^4b«ia 1 o 4 li, X > h a e— »#4b 
SCSlc^iNT. x> hne~«5-^^b**vT. ^^-^Ibfcf^ 
h'J— Ai o 5A<iU***T.i>o 3^33. x> hne— 
»-^^bffl5-effltNt>*Li>^Si:L-Ctt. pl«fi»-^1b^ 
ScDte. ^«rm-^^b^S3b^&'5>A^ z*L^cDx>hne 

I001 9] I21J:;6^ ccomi <7)IIS60?^fi|cD't7x— :^ 
li«1 OO^IIS't^x — -ifU-y hlE«»2(CTX»«B31 

[0 0 2 0] :ic-e. *«^<DJbiaai <DSiJEa>}^«Sf3 

RifWii^iz-oi^xmrnr^o 
[002 1] *-rji«a)'t'x-:?u*:/ hR«Se<DlS/i£i 

SI^«au^;H::MoT^T3aJ?£«»J*^LTlN^p 

fe. C<Z)H2a>lS^I*. UK;ua3b<3 (U^JH --UK 

m2X\ts ffiH-t 1 3fe7c(D<i-^ (ffiJ^lilj«(D7K¥^ 
(COLNT<D'>x-3fU^ KX«*«>l5^LTtN*A^ 
C ti * 2 3>j7clci£5S-r ^ C T? 2 *3fcli«ii-^i:iJ*/C-r 

[0 0 2 2] ^iciiif^icoiNrSi^-r-&o H2(-^?r'l7 
x-:^u^ hS»ffl^coA:^Dli«<i-^i 1 oii. ^fp 
-y^;:^:7-f 1 1 (^^iiaHo(2)) t/\-Cj^7.y 

-f;u^i 2 cfeMnaHiCz)) tiz^-ox^mi^m^ 



tit^L&i^-i 1 1 i:H^5i'1 1 6(D20T?fcSo 
■e. ±iaLl*Low Xi&l^. H(iHighT-iSia*^-ro 

0 2(7>p— /<x:7-r;u^ 1 1. /<;^3^-f 1 2, 

&U:2li(7)^<''^>-9->:^5 1 3 a. 1 3 brCcfco'CU'< 
[O O 2 3] J:iay^>tl->7f^ 1 3 a. 13blZj:y 

1 3 a3!)Nt>a)fi#<7)^*^ u^;u2 
(;)Ib1»SP 2 o 2 <7> p — :7 ^ /<x < ;u 

::f^lc^oT. ^«S*-^*i-^^*t2»<DHSlzrB^?i;bN*t 
^ (u^;u2) o c*it><z>U'<;u2(©p— /<;^:7-f ;u 

U202tLX\t. ilBUK^H OP— /<x:7-f 1 

1 . /x^T/^X-^-f 1 2RXS^'^Zy'*^>Zf'y 13 a. 
1 3 b*Nbi$^lHlISS^2 O 1 ^[^«)S:«^*<mtNt»*t 

-So 

[0 0 2 4] cermet 5 ?i^S*^Sco u^;u^r*fT5 - 

5t^*4lTlN< CirlCJ&^o U'<;U2T»^fifc**ifc»Ja 
^5^^!*. LL^^I 1 2^:LH^55'1 1 5T?fc^o El 2 U 

^;u3^-e«ia»iiJ-r^«/)^^**vT33y. U'<;u2(;) 
MmU2 0 2(Da—/<xy ^ ji^^m<D^O>'^:>y'yt^ 
t,a)aj*3!»^ Jtia0»aJ2oi i:i^»<i:»l«<z)U'<;u3 
<7)lHlffiSP2 o 3lce^|&*tLTiN^o ^<Dcfc5(::u^;U3 

^T*»m5^^#JLfc«S. LLL^»1 1 3. LLH^5>1 1 
4. LH/a^1 1 5. Hn)t5>1 1 6A^^^**LTLN^, 
[0 0 2 5] ^IC. 0 31*. U><;U2*-C2?5^7ciii«* 
L fctSS^t b *l -5 J5lc» * U * O -C * 
-So CO@3-Ca)LAt;H<D«IB/^l*. 1 *7cffi-^*tft 

-3fcig2r-c7)L&t/Ha)^iB^^»iM3^»:i>o 'r^'cft^*)!^ 
3Xit. 9criy^)\^^<o^Wii^m (7k¥ • MUT^fp]) ic 

J:y 4 0<;)JiE5^LU LH. HU HH{C»3bN4x-So CCT'LLI* 

^^liWS^lgK^^'SJ^tlT. $f>|:iLLLU LLHU LLLH. LL 
(Cf&^Lfcli^(7)ll«^J$^L-Cfcy. CO@4j:y. 

[0 0 2 6] C:<DJ:aiC. ««fi£^*Pg®6«Ilc5i'i«J-r^ 

H5I*. ±^i&&i^ii^m\zi^w\r^m'^a)miSi 

ffil**LT*5y. ±I2!a3(7>LH. HL. HH<D#dt«^(COlN 

LHjffi^A^bl*. LHLL. LHHL. LHLH. LHHH^^A^. HLJS^ 
t^^lt. HLLL. HLHL. HLLH. HLHHfiK^J'A^ ^fcHHflS^'*^ 
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bl*. HHLU HHHL. HHLH. HHHHja5>*<. ^tl-^^X^lSt^F 

[0 0 2 7] mei:^mLtj:t<ih. m^mnkiii 

[0028] meO (A) {ZTsk-t^M^lt. (B) \Z7^ 

■r«afi<04'-<;ni«i3»iij$tL^o cc*-ei*SEi3f^ 
— X - ';7x— h^^ityj^-x^it. meo (b) 

(c) ?i6«lT*ffl^ttfc^i*(=^Lr:7-r;u^ U>y3&<^T 
[00 2 9] 3felCia7l*. /<— ^*:;-:fM(D^-f 

C<;)Ig|7ct3(D a. b. c. d, e, f , h, i, j, k. I. m iif'^T 

■r^^ic. d,e.f (D3®m*=&i8iycD^>r;nii^*3b>t>^ 

[0 0 3 01 ^fc. Hal*. ±iH;t— /N*-^*y:^M^-f 

^ic^f ^ 37 U >^lcot^T(i. KCHH 7 ^mi^ 

JU^(D^ 'v::^g|-cfcoT':7x — t^U-y h^^^SJO^SJSkl- 

[003 1 ] m?Lit. ^j^—yi^^y hy^ji.^tl.x^ 
<ffit)3h*i>. 7K^9^*;/:^. mm.7 ^^:/y(Dy-(J\^^^ 
mi\ ^i-f ;u-9--rX*6 4 X 6 4lcl6SLfcii-&. '^x 

«/3^<7):7-r;^^*fflL^tciS^. '^7x— U':/ h»fiji*3 
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JSLS^mM^^ttS^Ztt^^^ 6 4 X 6 4(D^-<;U*3 
r, 5Ft>lci I5]5J^9J-r^^4x4(D^-r;i/i:*y. 

^>r;m!i(36iim*^^5<b:-r^^. mm^^ji^ (4x 

[0 0 3 2] Ja±f^'<fccfc5(C. ^filtS^ifa)^— z^- 
^'V^f^^-^^U^— X - h3s«-ett. TIB 

^<DX. ^T.—r^x^v h • :7-f ;u^co:7^;u^g|::c>:o 
':7x-":?uv h»9jaic*ssKi*«^i:'S;a. (2) 

u ^ ;usp^ ^1 t>-t± T !i^-r ^ * ^ ^ c 

ti(*2l5-^ib3a^I^t,*^<^S^-^x^Fp^ST**y. « 

<7)'!7x— ^^u-:/ h ■ :7-<;i.^ $^L>y'-ii-&ic(i. (3) 
»■^^b«^l!ltm-^§§^l!l^a>s•&A<s^4^^^:t^a)-c?. 

[00 3 3] c<7:)<*:5*^$#Jt LT. *^^a)lil£a> 

IBPpIM^CD (1) . (2) $«aiLTt>^p 
[00 3 4] *5fe^(Dm2a)SI3SOJ^JSt3S:^'i? 
X — ::f l^-y hi^-^^b^Sl::ot^TiJi0-«■r^o Z.(r>^2<D 

h»#^bSM^IS«-cfc^A^ 01 (0'^x-::fU'y 

«Sfl2*J:y:a<*^bLfc4iC0T'fey. C(7)'i7x-:;u-:; 
h^^$P2-(:a>i&f^^. ia9^ti;iai 0$#^L3j»:;!»<t» 

■0:7 y >y<DS..stffiHi^"Ci*^ ;n?g§P<D't; x— 
::?L/'y hS»fifea*j^«iffi5iLTM^5i^;1lgL-r^«fe5 

[00 3 5] 5fc^«^^<>^>2.^lCcfc^'^x — 

(A) (z^-ri^il«l*. (B) lz^-r<fc5l::^-r;u®« 
[0 0 3 6] Hi oi*c:<z>Jtftffi5fiSm<*Ml:iia^Lfc 

*,<7)T*fey. iRF^^bXlim^jy^C04'-r;KDliii£RT 
(7P7X¥;^[«I<Dc, b. a (Diim^d*^ ;U*l^**l::L 
>t4«5e^(Ca. b. c <DMi;flltc. :7-f ju^y >yG>3t 
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9^JVm»im\:iLX. j««;Ml::d. e. f (D^XSiz 

3Ei:l^Ci:36<fllP>4^rl^€^o T^S+^^i. 

[00 3 7] iBIt^r. S9(D (c) (Z>^^«;ffi5S^F*^/c«• 
^-r;uir«LT. WT C-^x— ::/L/*y hSa) 

0»ia^»IC»H*4xi> (laSO) (D) #fiB) „ E19<D 
(D) *a>«5t«SPli. JiaLtc««(Z)LLjS»-efti)o $ 

U':;h^& (WT) *<ffi**i.^o J^&[^«a)^f^*^ m 
S<z>«t7x-:?u-^ h»tfl»*-e«y5g**i^« )5iJt3&<. 
ccDmaoUfficDJ^^cD^x— :^U":/ h^Siaj-eo). 

ho 

loo 3 8] :$;^B^(Dm3<7)IIJ£0?^|glcoi^r 

mm-r^o comsonnsoj^ni*. jii^Lfc'^x— 3^ 
[00 3 9] c<z)j:5r-. 'j:7 7^-f >y¥®:^^t^yiS 

afSJg^cD't;x — (JsiT I WTi:l^5o ) 

^ffll^yc2^^B-«a)m3(Dll^£(7)^^sllcoL^r. hi 1 * 

ffit^■CS£0^•r-&o >'cJ:*5. Jiiau :77^-i' ><fi:L\5«» 

14. Bi 1 «i3tfc«>aiy. (Low) (HI 
gh) ^l!l<7)55l^)b^t)ffi^filIl^^^t-c:7-ry^^ 'J 

«l a AO ti L < 1 4 3a -r S ^ t> * * L T t ^ ^ c 

[0 0 4 0] ^0)01 1 ic^-risiKf*. ±iaiai a>i u 

^;U»<;)Ih1K$P2 O 1 . 2 O 2 fc'51^142 o 3 1 LTffi 

2O0>%mmit. fflase (DPI* X even i:*as@<z)ij 

«Xodd i:lC»ltt»tl^o -l^aSgOHmXevenl*. g 
7 1 9 aT-<»«g*2«^(Dl (cSi:*ti.Xai:t)1 2 1 

jtafi[S2oizSt>*i.-&o sasea)® 
mxodd 14. 1 /2(Dy':7>-9->::^^ 1 9 b-efi?«S* 

1 2 1 14«ayijpa>:7-<;u5' 2 2i::cfcy :7-f yu^fflS* 
zcD:7^';b^ai:bit. ±lB^a#g(7>il^xodd (/) 



*1 2 3 14. lg«fi!l. ■r3S:t:)*)HP (High Pass) fiOO) 

a^Ju<D:7-f 2 3lCj:y :7-r;i/^«lSS*i/i:ffl*t 
±IB£h:^ 1 2 1 tt^mW-^^ 2 2T'*a^**l. ilD^tti* 
1 2 2 14. i&^m. -ttiity^L P (Low Pass) fiOCDtiS^ 
1 2 2 it LTiiffi^tl^o 

[004 11 ccT% JLlsop. u(D:7-r ;u^^a(c-3 

l^TJ^ITf^'<^o ^:^I4. P— y^X:7-r;U^ (Low Pas 
s) ;{)^9^->:^. /\-</^X;7-r;i/^ (High Pass) *<7 

ass^Ox-:?U'v h^a) rM4. 

p = (-1 , 9, 9, -1 ) /I 6 
u = (1 , 1 ) /4 

iht^5:R'&lc. -Ka^iJpCD:7-<;u^ 2 2144^ -y::^. ^ 
a5Uua):7-f;u^ 2 3(4 2 51 L*^ti. if*» 

e»t«ysti4f'v h'>:7 h-eStS:A<a3*^ (l»a*<^tL 

-F*t2(D^^^. -r^f*:)*)! 6 = 24 , 4 = 22 )Sa) 
-e) i:l^5S*l^=1#©i&^#o-Ct^^o CCD^. Low Pas 
s. High Pass CD-^-^X-f 4x0) ^ -< ^ai4. 
Low = (1,0.-8. 16,46. 16.-8.0. 1)/64 
High = (1.0.-9. 16.-9.0. 1)/16 

[0 0 4 2] LA^L. z?^j\^^9ktktm»xihht<fzib 
iz^ mf^(ommt<Dy^ju^ u >':/"e(4;ii#*iai&±.tf 

(a, b, c, d) ^±&&T>(0'P^J\^^l^y-(JV^*J> 

round ( a *(-l) b *9+ c *9+ d *(-!)) 
fzfzL. round (x) 14. x ^ raJgHA-T * C ^ 
tl^5^lff^fT5c:i:lC^C^o ttoT. CC-eround 0) 
^M*<^^'r^Rlfi^14*<fci)p CtDround 0^^(C•^L^ 

[0 0 4 3] z^immomAommco^Biz^i'^x 
mmi'ho c<7)^4(Diij£a)j^®i4. m^o'^jL—yu 

[0 0 4 4] JUT. ca)m4a)llll£a)J!^Si:iOlxT. @ 

1 2*ffiiNrift0j-r^o 01 2i4»#'fbtf :y k;:^ h'J — 
A<D*^*&«|3^i:«^«*5^Lra3y. 5tSI*>t>IIllc. nil 

2. 7K^:^rp]<7)^-<;uait«6 3. Sit:^|pia)^-<;ua 

ir. IS^-f ^u^->y6 514. «-^-f ;u4i<Z)»-^fi (W^ 

iSE^/^'f h:l) $l21t-e^-r^c @1 2<D0qT*l4. 
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So 

[0 0 4 5] ^(c. :$imm(om5comw^<oi^B\z^i'^x 

So 

[0 0 4 6] -taiLfcSl IC^-r-t^Ji — :^L/'y hW-^it 

L-C(*. A:taiii«(D«^«i::cfc-3T(*. -i^x-T^u^v h» 
•Cfcy. ^<Dli^^ir)<pIt>;5)^(/)nSBA^l::<*:or. «® 

^^ittmmX # S *^ t> fc S o 

[0 0 4 7] :*;^0^(Dm6<7)ll^£(D?^^^^::•^t^T 

y-A)!»^«|s&$*LSli«a>'>x— ::^U'5' h«-^SS&i/ 
*^<D— USSJ^lsr- So 

[0 0 4 8] lai 31*. c:a>a6a>SlJ£(DJi^ffit*FSIiI 

0-efcy, -hIEiai l::^Ltc':7x— h^-^-lbSS 
lc>t*jSLf=*i<75-efcSo 

[0 0 4 9] 3icfct^T. li«a)'t?x— 

i^fcii L T X > h p e-m-^-r s X > h n tf-ei-^fflj 6 

»P,*v/ta^<b««*fflfi^^b-rS5£fi^<baJ7 

fc ^ -r ;uiiJ<^ ^ L T^3^ M £iS i® « *«-r S ^ 

[o o 5 o] 35^lzaf^lcot^rBi^-rSo w^^be-^ h 
X hU— Ai 0 5*A:taL^=x>hpe— ^-^SPe-e 
I*. ^S(D#l£(:i<fcorx> hPe-m-^*frtV »^ 

imm 1 o 4 ^aitti-rSo x> k p f-a-^^si*. ± 

tsm 1 <Dmm(Dmmx^^fz:Liy h p e-^-^^b^isic 

So 

[ o o 5 1 ] sa^^b«» 1 o 4 It^Mi'^it^m 7 (z A 
^LT. (^S^T*i3&a^^b*<fT*p4x^m^ai 0 6;b<a3:^ 



$tlSo CCr-aSftST^b^®^ LTIi. a^fflt^SX* 
^-ffiST^b (TIB: ^2) ^mi^tlit&l\ 
x'^QxA (5t2) 

Qtt»^^b«afit. AI*fi^^bO-r-V^Xfli 

-easSo 

[0 0 5 2] Sft«ai 0 6I*. S«ffiai£X* 

tb. x^^^^^co'i^x-Tf u*:/ h^^^ai o 7A<ffi:^ 
**vSo S?t>(::';?x-::fU-y h^g^«ai 0 7li. -i?! 

«1 O 8;b<(^S^9 Jcyi^tti^ttSo S^d. ^^j\^m^ 
1 o 8l*fe5'^lcf5i:T^-f ;H^±*^^$*tT'&^iii« 

1 o9A<ai***vSo \<k±t<:^mm(Dmm(D^'^mm<D 

»2t:ijj<^T*fcSo 

[0 0 5 3] ai^ic. ji«a>':7x— hj£^»Sft9(Z) 

el^^COl^r. 1^1 4$^t^TmB-3-rSo JbIBH2T?lft 

e^L/c^x— ■:;;u'y hSg|S|5 2a)as:^T?feSftWiadt«' 

113. 114. 115. 11 61*. ^JL — yiy^y hffi 

^^SftS&9lcA*-rS^. lai 4(Zfct^T:. ^-r-tiBLL 
L^^l 1 3&l/LLHJ«^1 1 4*^ ^H^tlTK/'^V-> 
Zf'p^4a. 1 4 blCcfcoT2fgOig«Sl::T*>3^-9-> 
::^;u$*lSo ^\^mi^xi&iAmi^itu-^<^z7 ^ ju^ ^ 
5. ?K««»i*/\-f /<x:7-<;u4» 1 6icj:o-c:7-r;u^ 
•J>^*4xr. toSSi 7[:i*5t^T. il#co»l^^»tt 
^fiE$4xSo cc:^-e<z>iHlffi§P2 0 6(cj:y. ±151^2 

<DU^;U3(DlslKS&2 O 3"e<7)^l&<Dac7)ffiS^ LT<7) 
m.^Wkt<^TLX. UK;U2a)fiia«<Z)W««»"C*S 
LLj^^l 1 73!)<^tt>:^^So ZiOmm^U^^iy^JVl ^X 

jSyal-r-i:T% SJJIfi«i*i£SE8lfta)a^iii«i 1 9/)< 
tH:^3$+tSc^(c3ScSo f**)**. U'<;u2a>lElBSP2 

O 7 Rlf ly^JU 1 (7>Ih1^$P 2 0 8 1*. JilE L//<;U 3 (DE 
KSP2 0 6i:l3«JS1li«*WU. l^^;U3<DlHl»aJ2 O 
6a>ai**^U'<;U2<DlElI»a5 2 O 7CD«Mfi!l<DA*^ L 

u^;u2(Dlsl»a2 o 7co£ii:**^u^;n o 

So ijiJ:A<. ii^cD-Ox— hi£i[m«S9a)»*i« 
«-c?a5So 

[0 0 5 4] cc-e. ai 51*. ±ume(Dm^m^^ 

X • 't^x— "iru-:/ h^-^ 

^^;UOl tfc5^<7)fl^-^^be*:; hX h'J-A^a-^-rSC 

^-e. i^-^<bj^m4i-r;u^^<D^Spa):7-f y 

S^^*?1±r. 01 5<D (B) lC^-r<fco(C||1||^*:K 

it-eftSo 

[0 0 5 5] :^^B^(Dm7 (Dm^commiz-oi^x 

IftB^-rSo C(DS7<DllJ£(DJ^filI*. -t^Lfc<fc5 35:lI 
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[00 5 6] C<X)iai so (A) |C^3L^T. 4 OCOS^ 
JS^LL, LH. HL. HH (00^ — ^1^^/ hS»«»*01 6 0) 

(B) fz^it-r<fc3l::j^fii«;5iL-C. ^ii-€'4x^':7x-3^ 
hi^i^m ( I WT) -r^o C^XClcfcoT. 01 6(D 

(c) iZTjkr^^iz^ «.^^;Hj«*<m-^a3:ta*tL-5)C 

[0 0 5 7] C<Z)?4«iS£?ia)'i7x--:?U'> 

fcCt)*>. -h3iLfcBgS^a> (i) (2) t 

[0 0 5 8] sfeic. :$inmoms<Dmm(Dmmiz^i'^x 
&.b^icSl^cD'!7x— :;u*v h^»«a*r'<To^L 

[0 0 5 9] 01 7l4c4x^Ai*MlcUi^t-^fci6<Da 
-efc-Sp Wiitf. 01 7a> (A) ic^fAoco^igej*^ 

LL.LH.HL.HH 0) 't? x — U h^ei^ai4^<Z)^^(C L 

01 7C0 (B) ic^-rj:5i::. ^ j\^o>nmxz? 
-f u>^A<&.Sx|fiffl (^«®«) i^<D't7x-::;u'y 

yi^y ( I WT) i-^o ZtiX^^-( Jl^m^i)^ 

[0 0 6 0] :z<om^mi^^^^mzr>i^xit. 01 s 
^mi^xniTmmr^o 01 8e*'t% ?^#^bfc^iM*m 
■^>i*»^-r;uRT (o^ymz^i^xit. *^:^fS)(D:7w;u 

a, 0.0.0 ttii^). mmzmW.yjl^<Dy^Ji^^')><f(DJBL 
^•r^rOi:g< diiT*. f,e.d,0.0,0 tU 

[00 6 1] Z(DS«a^52t^<Z>5pJ^i: UTtt. fitf-> 

m^&(D^m^otLxi^-\zi-^ztxm^wz^ ^ 



[0 0 6 2] ca>'i7x— hi£^a^®-e 

KS*r^^^;KD'!7x-::ru^y h^g^«a*r*^- 
[0 0 6 3]«to-C. ':7x-:?U';; hi£^»^^4t L 

[0 0 6 4] mz^ ^nBfi<Dm9a>mm<Dmm\z-oi^x 

-^oisic. Ktg&mii<i&i^m'^\z\^±um7 ommoj^m 
(7) J: a izt^m^th^momi^ii^^tikmiz^^ ^jl—^i^ v 

[00 6 5] ftfc. aXUX!a#<DlRl3l4. J:fBS7<D 

IISSO Ji^®<7)^3pjii£5i^cDJi^^32^<?^«&S(::cfc ^ Ox—:? 

[0 0 6 6] ^1::. 2^fg0^<Z)mi 0(7)||ffiC0Jl^fiS(:iOt> 

Tme^r^e comi oosijffi<7)?^gitt. M«oox— 
-^x^-j v^^Kc/^^\zn\.\x^ m^'i:^ -( Mz^mx. 

KS-r ^ ^ ;ni«rB^i:i7h-/<-^ s^^3&^ 

-f /H^^PiDOx-T^U-:; h^»Ra*^»a;5i LTS^ 

Ox-::?u*:/ hj£S«¥^©TM4. ^i-fyurtaojOx— :^ 
hs»«a*^»a;3iL-cfi^a^sis:r^^©. 

Ox-::^^U*:; vmM^'^^t-^XO t.\.X^HiLHmn 
[00 6 7] •T'&t?^. COmi Oa)lltfi(D^^jBlCi3l^ 

Ox— ::ru'v hS-^^blzfeit-SOx-Ti^u^v 

x-:?L/-:/ ha^S^S^b -$r-<;n^$P(DOx- 
:?U*y h^^«a*^S;i£§gLTS^>^^;1IS:-r'&^R 

u*:/ h^»«a*-r-<-co^LTa^>i^;iis-r-5>^© 
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[0 0 6 8] *^0j(7>mi omMom^i^-oi^ 
I - I WT) *ffll^fcll^6^l^ai^wOt^■c. 

[0 0 6 9] CCOiai 9lC^f "t^x — -^U*:/ hi^^lftSS 

X — hESaJ>J»^t>C01±l*T'&S«« (LP) fi!l<7) 
1 2 2 i:. S« (H P) fliJ<Ddi* 1 2 3 t3&<ttl&* 

*L-5)o LPfi!J<7)tb:^i 2 2ttMS:«3 1 lw^t>*tT. as 

^1 2 3(C^LT^!»^lJu<7):7^;U^ 3 3^^L"Cf#t) 
T -jZf'^:>Zf^ 3 A alZ&^tl^o ti3:b1 2 3 

I*. Apg:^ 3 01^31^1=, *tr. £13:^1 2 4iz^LT^a3?»J 
p(7>:7-r;u^ 3 2^iti.xmh>ilxf:zthtitfimn^ix. 
2f&(Dr*y:^-9->:?7 3 4 bfc3it>*i*o t^:^-9">:^ 
v3 4 a;{)^t)<Dai:^fiilM§§3 5 T^falilM^^xTtb:^ 
1 2 5i: LTiioS:«3 6ic2it»*t. T-y :^-ti->:>'^ 3 4 

bA^t)Oa3*1 2 6 ^JjOff $*fC. «»fi«|3Sii5:tH 2 7 

[00 70] ±t^m3omm<DMmx^^\z^^fz^o 

ic. y^— X ■ Ox — "^U^v hffi 

5o ttoT. ^mmf}<is<tj::ht7t-^<-^-jynmx' 

(007 1] ftfc. ZO0:r, — yi^K/h9L^\t. -hffi* 

7(7)||JgOJf^^cD^di::^ W';UP*9S5a)Ox — 

1^(7)0 x-::fu*:/ h^g^^»$-r^To t Lra^fa.^?^ 

[0 0 7 2] ^^B^omi 2 0|imO}^^IC'OlN 

xm^T^a comi 2 a>iiJfe(7>?^^i*. ij«a:)'!7x— 



[0 0 7 3] ZCOmi 2 (7)||Jfe<7>J^«ll*. Stl::]^ 

^iity :7^-r >^^®*ffit^trPxuxEE^^^Ti\ ^ 

[0 O 7 4] ;^||Jfe(DJ^®lcj3(t^'!7x-:?U*y h^a 

^sii. mm(o^^m&^(os:^i^^mm:^-:>xi^^<D 

< pxu;^«-^*<a33fe^o -ffe:^. m-^^fi!iT*p*y V— a 

-T/u-y hX»«a<D>k4»ia3S(7>a^32^^a»a)'^x- 
^u-/h3£S«. ^fci*^-r;u^S5(7)^««a(cofii^ 

1 (r>miis^<nw&xiiL^izn^^^uo^^H^iLH^mz^ 

S^lcli. Jilsm8(D|IS£c7)]^^r*^-<yi<Z)OfiIlf 
<Dffl:^:i:^3^^i2iSl:icfci>Ox — :^U»> ha£S»^^S 

[0 0 7 5] *^B^<Dai 3a)ll^fia>}^)B^COl^ 

v^WSk^WLO>±.iiL\^'rz%i . m8a>giisa>j^^a)37-f 

a ( c i^c; c T ^ y 1ft X. T fij ^ -r *i 0) T' fc ^ o 
[0 0 7 6] -r^ft)*.. eiJ^tf. i^-^^bSHlJa)'i7x-:? 
u-v ha^»^^-c. M«$U'<;ua4^T?'>x— 

0';7x — 3^U*y ha3fr^S#^©T*li. ^<7)4 0<D±-C(DU 
a)a^^52^^;1IS^m. e9^(i-tia^7<7)||5fe 
<D3^«|(;>3^«g^5^^atS:^S. XttJLISS 8(011*60) 

[0 0 7 7] Ctllw^^LT. Ctomi 2CDllJfe(D?^®T* 

I*. «'8yu'<;ua*<3*-ett. JtiES7<7>siffi 




[0 0 7 8] ite^, ga<Di u^js^viSim&^j^^mW- 

[0 0 7 9] -^t-. ±^Lfz2mm(Dmi^i^^mw-^& 
[0 0 8 0] \ci±mMLfz:^mMa>mmommv\^. 

[008 1] ^LT. JL^L/c*^?«a)IIJ6(DJ^^(z<i: 
^i>o 4$g(D^-f ;Hi«f£tt*a-^<bLfct^a^ 

-e4i. iimcDj^«iffi?i^<z)g*59->^^/ii^«as*J6-r'^7x 
-'::fi^vh'&^^mt. ^tLicflfjSLfc'^^x-:?^-^ k 

•r ^ ^ ;u -t: tt^^iciiit |ca^^b;i)<IIS-C? ^ ^ i> a 
'jx— h^-^^b-cPp^arc^fo-ct^tOx— ::fL/:y 

[0 0 8 2] :$:^l^a>IISfia»^flSO:mi4:fi«)^f&ffi04^ L 
Tli. m^F:^^^. • (PD 

«*fc(*^a)V:7 h'^xT^i^J.— ;K a. 3*7C 
[0 0 8 3] JSte. 2|s:S^0^liJ:i^LfcmS<;>}^Ssa>^l:i 
[0 0 8 4] 
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';7x-3^U'> h»^<bsm&i/:^jSi:^33i^T. 
*«a«a)^i>r;H3«fi|L. «-.5i^;Hi«Sic';7x-^ 

>^L. ;^^-v->^'S<7)«!S*a^^bL. i^^b^a 

;1IS-r-S«i:5l:iL-Ct^^fci6. ttSt<Dli«^»:|Z'>x- 

^iJ3t^ll^Lt=»-^^b • a-^*<|g^T'^^o 
j^—^^yZf^'^^JV^—Ts ■ -t^x— K^^^bT-fpl 

t#^EL<^:l^a)-e. «icst^w-^^ba**«S"C'#-So 
[0 0 8 5] *tc. !t#^a5^^;uiij«/£it*m^Lt=t^ 

e;x-:?U-^ ^WCPyjELfc-i^x-Z^U 

BSS-r ^ ^ >r ;u ttS±lc3tear |ca^A<||3K-c? # i: l> 
[0 0 8 6] ^bic. Ma3m^a>'t?x— h " :7-r 

;u^21»(Z)M^*^KSl33S: t> 1 1^ 5 S&ISA^fe So 
[0 0 8 7] ^fr. 2f:^0^<7)'^x-::ru';/ hm-^^MJi 

s^<5^aiLrx> hPtf— m-^L. #t>*tfcs^<b€6a* 

(D^acDllliSdML. i3frX^A'::::>y^<7)«a^'^7x- 

^^<7)'^7x-3^U•:; h^^^a*-r^TO it L-Cl:^3^^ 
ItLX. j3fr^«^LrS-^^bA<tTX. ^/tJtfc^6*^^^e•:/ 

hfa^^»^®r*t. KS-rs^-<;K?)'t7x-":?u*v 
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Lxmmtt^^^ ^:zt ;b<^(f P>*iSo 
[0 0 8 8] VtriX. ^nW:^^Mts MS.mTVO'm 

[lil®(7)®m>S:ift0-^] 

[13 3] 2 23^7cll&0»l«^»J («^9JU'<;U=2) *!» 

[He] y<— ^ • 't? x — u 
[^7] 7h— ^*:/:^^'t7x— 3f U-;/ Kfi^■^^bcOfg(7) 

jE^ix^sis: ^UiB-^-r ^ fc ir> CO la r- ft 

[SB] »-^^bJk^*SJ«i:3^— y^— ^*>:^li«*«Lt= 

[!il9] ii^co^«i©^2,^-t^^jSf ^x— h 
» ^ b 0) « ^a: ^ Ift 0^ -r ^ y-c i^) (nui ft ^ o 
[Ell o] ^e;M^>i^^3S»:<z>a^*lft^-r*fcift»oK 

[mil] ^»SSM<D':7x— ::ru*:/ h^»a5<DaiiiS1lt 

[mi 2] '$'-r;u'<— xfl^-^^b^iftcoKo^^^— 



[Hi 3] *^0ja)m6CDIIJi£cD?^Si:^ti)il«O';7x 

-So 

[Hi 4] s^(7)^x-:?u^v hi3^Eg^aJa)aiafi«^ 
*y hm-^^ba)a^*i$£B^'r^fc4r)CD!ir*fc^o 

[Hi 6] VWSi%1^0>m^^H')LH'm.% 

*S6-r'!7x— hfi-^^ba>«^*a0^r*yc*!><Z)H 

•Cft-So 

[017] ^zL-'^\^vV^Wmi(J>m^mLHiL^'^% 

^jsgr^^x— htg^^bcD8[^*itt0^-r'&fc4^)<7)H 

[His] t£i»€:^3&i5V>;1ISa)«t^$e^B^-r ^/=«!>a)H 
[Hi 9] Ba«J£^<0'i'x-:?L/-> hffiX«Spa)aiiiS 
[i^-^omp^] 

1 2 ':?x— K^SISIJ. 3 

4 M^^bSP. 5 X 
> h P e— ^-^Ib^J. 6 X > K P f-m-^^bSP. 

7 i£M^^bg&. 8 
1 1 ^3^^p— y<>^:7<;L'^. 1 2 5^*Tffi^\-f 

/^X:7-f;U^. 13 a, 13b 2 «^<D HgCO^ •^7 > 

14 a, 14b 2.^a>T*y':f'^>'^^. 
1 5 ^^^p--y<x:7-r;u^. i 6 ^j^£ffiy\-r 
A;x.:7^;u^r. i7 ^ipS:§I. i8, 3 5 mM 

19 a. 19b 2»CDHg<0^'t;>-9->:^^. 
20, 3 0 ftlS^SS. 2 1. 3 1 a»S. 2 2. 

2 3, 3 2, 3 3 V-<)\^^. 3 4 a, 34b2fga> 
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